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Specification 

1. Title: Competitive Shooting Device 

2. Claim 

A competitive shooting device having a plurality of rifles with triggers actuated 
by game players shooting at a common plurality of targets comprising: 

a light source adapted to be affixed to each of said rifles and to be actuated by 
said trigger to produce a light flash; 

a photodetector for each of said targets, respectively, for sensing said light flash; 

a score display for each of said rifles, respectively; 

a means for electrically connecting all of said photodetectors to a common line; 

and 

a time multiplexing means for successively connecting said common line to said 
score displays for time periods which are unique to respective score displays and for 
successively enabling said light sources in a manner permitting actuation by said triggers 
for specifically allocated time periods which are at least partially concurrent with the time 
period of at least one score display. 

3. Detailed Description of the Invention 



The present invention relates to a competitive shooting game, and more 
specifically, to a competitive shooting game having a plurality of rifles with triggers 
actuated by numerous game players shooting at a common plurality of targets. 

In a typical shooting booth, the players either shoot in rotation or separate targets 
are provided for each player in order that each player may be scored individually. 
Heretofore in games where a light beam is used, either where the rifle produces the light 

sensed by the pistol, there is either only a single player, i.e., the players shoot in rotation, 
or they shoot with no discrimination between the individual rifles as far as scoring. 

It is, therefore, an object of the present invention to provide a competitive 
shooting device which provides for the automatic assignment of scores to a plurality of 
players effectively simultaneously shooting at a common plurality of targets. 

In accordance with the above object, there is provided a competitive shooting 
device having a plurality of rifles with triggers actuated by game players shooting at a 
common plurality of targets. In the competitive shooting device, a light source is affixed 
to each of the rifles and actuated by the trigger to produce a light flash. A photodetector is 
included in each of the targets for sensing the light flash. A score display is provided for 
each of the rifles. A means of electrically connecting all of the photodetectors to a 
common line is provided. And a time multiplexing means connecting the common line to 
each of the score displays for a unique and dedicated time period and also enabling each 
of the light sources for actuation by an associated trigger for a unique and dedicated time 
period is provided, this time period being at least partially concurrent with the time 
period of one predetermined score display. 

The present invention will be described in greater detail below with reference to 
the attached drawings. 

A competitive shooting device 10 is illustrated in Fig. 1 in simplified format and 
includes a firing line 1 1 with targets 12. Firing line 1 1 has four rifles numbered 1 through 
4 which fire a light beam at targets 12 which include light responsive photodetectors 13. 
Photodetectors 13 are electrically connected together by common line 14 the common 
line being connected for a unique and dedicated time period to one of four score displays 
(numbered 1 through 4) by a multiplexor 16. Multiplexor 16 also has a rifle enable output 
line 17 connected to the rifles at the firing line 1 1 to enable the associated trigger of each 
rifle for a unique and dedicated time period which is concurrent with the time period of 
its associated score display. 

Each rifle has a xenon flash tube which can be activated by the trigger of the rifle 
when it is enabled. Up to eight possible players may fire at any of the common targets 12 
only during each rifle's unique and dedicated time period. Since the score (point) displays 
are synchronized, that is, concurrent, with the rifle enabling, only the score display 
associated with that rifle will be activated. Such activation may be merely a pulse on 
common line 14 to increment the score display one unit. 

Fig. 2 illustrates a technique where targets 12 may have weighted values, for 
example, 10, 50, 100 and 200. Before being commonly connected to score string line 
(common line) 14, individual targets, that is, photodetectors, are connected to a pulse 
generator 18. Pulse generator 18, operating in combination with a common OR gate 19, 
provides a predetermined number sequence of pulses, for example, 1 through 20, during 
each unique and dedicated time period. These pulses increment the score display 
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connected to the common line. Thus a "10" value target hit by the light beam will 
produce 1 pulse and a "200" target will produce 20 pulses. 

Fig. 3 is a timing diagram showing conceptually the operation of multiplexor 16. 
The rifle enable signals on line 17 are designated A\ through Ai6. Of these, Ai through 
A4 are the unique and dedicated time periods which allow the trigger to activate the rifles 
number 1 through number 4. The remaining 12 time periods, A5 through Ai6, may be 
used for other rifles as will be described in conjunction with Fig. 6. The unique and 
dedicated time periods for the score displays are designated Bi through B\ 6 and are at 
least partially concurrent with the rifle enable time periods. The typical time for the entire 
sequence is 64 milliseconds with each score time period "B" being therefore 1/16, or four 
milliseconds. An expanded version of the time period of signal Ai6 is illustrated, which is 
500 microseconds in time and a typical xenon flash of the associated rifle is shown as the 
pulse 21 which has a typical duration of 400 microseconds. The actual timing pulses 
illustrated in Fig. 3 are generated by the circuit of Fig. 4. An oscillator 22 drives a counter 
23 and outputs, through an AND type decoder 24, pulses on line 26 designated M which 
are essentially a sequence of A-type pulses. The typical A-type and B-type waveforms 
are illustrated in conjunction with line 26. 

Counter 23 also drives a second counter 27 which is connected to a multi-output 
decoder 28. Decoder 28 has sixteen output lines designated Bi through Bi 6 , which 
produce the associated signals shown in Fig. 3. The Bi line, shown as producing signal 
Bi, is also connected to an AND gate 29\ which has the Bi signal as one input and the M 
signal on line 26 as its other input to produce the signal Ai. Similar AND gates 292 
through 29 16 are connected to the other B output lines of decoder 28 to provide signals A 2 
through Ai 6. 

Fig. 5 shows the trigger 3 1 1 of, for example, rifle number 1 . Trigger 3 1 1 is one 
input to an AND gate 32 1, which has as its other input the signal Ai. This AND gate 
drives a flash lamp power supply 33 associated with rifle number 1, which in turn 
activates xenon flash lamp 34. An appropriate aperture 35 provides for focusing of the 
beam in combination with the lens 37 and the light beam is then directed to a selected 
photodetector target 13. Rifle number 2 is partially illustrated with its AND gate 32 2 
having a trigger input 3 1 2 and a signal A 2 . 

The remainder of Fig. 5 illustrates a portion of multiplexor 16 as shown in Fig. 1. 
However, rather than the simplified showing of Fig. 1, each photodetector 13 is 
connected to an individual photodetector amplifier 38 and to the score string generator 39 
which is illustrated in detail in Fig. 2. The multiplexing of the common line 14 is 
specifically achieved by a number of AND gates 40i through 40 4 which have the 
common line 14 as one input and as the other input the signals Bi through B 4 . Each AND 
gate 40 is connected to its corresponding score display. 

Where a larger number of rifles is desired, four competitive shooting devices "A- 
D" can be provided as shown in Fig. 6. In order to reduce the wiring from each target, a 
nine-line bus 51 is connected to nine-line busses 52 from each competitive shooting 
device. Nine-line busses 52 in turn are interfaced with the various photodetector targets 
of the competitive shooting devices with a decoder (not shown) which converts a target 
hit by a light beam into a five-bit code indicating both the value and type of target; i.e., 
duck, owl, tin can, etc. Each target may be conveniently connected to a photodetector 
matrix by fiber optic light guides. Such light guides may be constructed to have a 



relatively wide acceptance angle so that rifles from adjacent competitive shooting devices 
will hit them. 

Decoding ROM (read only memory) 53 senses the effective 5 out of 9 code on 
bus 51 and provides both point value information on line 54 and target type or sound 
commands on 16-line bus 56. 

Specifically a counter 57 is preset 1 to 20 counts by line 54 and its count down 

puiSvS wUui yjLi Swuit o 1 1 i i i ^ niiv at tiwiivtttw tnu pi up^i ouui v./ vaiojJia_y via iiiuiiipiwvm 

16. This is similar to the operation of Fig. 2. In addition, a sound generator 58 generates 
on its audio output line 59 one of 16 different possible sounds corresponding to the type 
of target hit. This activates via multiplexor 16 a loudspeaker associated with the fired 
rifle. 

The foregoing coding scheme also allows for error detection, protection against 
flash cameras, and the like. 

In summary the xenon flash tube of each rifle is enabled to flash only during a 
unique and dedicated time period. Each rifle is assigned a different time period and thus 
the rifles are allowed to fire in succession. However, there is nothing unnatural about this 
to the user. Coincident or concurrent with each assigned time period the master score 
string is connected to the score display associated with the rifle. If the target is hit by the 
light beam of a particular rifle, a signal which represents the score of that particular target 
and its value is generated. In practice this is a sequence of pulses, although an analog type 
circuit would be possible. The scoring signal is automatically routed to the particular 
score board or display associated with that rifle. In addition a sound connected with that 
target type or value is produced by a loudspeaker associated with the fired rifle. 
4. Brief Description of the Figures 

Fig. 1 is a simplified top view along with an associated circuit block diagram of a 
competitive shooting device embodying the present invention. Fig. 2 is a more detailed 
block diagram of a portion of Fig. 1 . Fig. 3 is a timing diagram useful in understanding 
the present invention. Fig. 4 is a more detailed block diagram of a portion of Fig. 1 . Fig. 
5 is a more detailed block diagram of another portion of Fig. 1. And Fig. 6 is a block 
diagram of another embodiment of the invention. 

10: Competitive shooting device; 11: firing line; 12: targets; 13: photodetectors; 
14: common line; 16: multiplexor; 17: rifle enable output line. 

Fig. 1 

[(1) Rifle 1 (2) Rifle 2 (3) Rifle 4 (17) Rifle enable line (16) Multiplexor (7) Common 
line (4) Score display 1 (5) Score display 2 (6) Score display 4] 

Fig. 2 

[(12) Target (1) Score string generator (2) To multiplexor (3) Common line (score string 
line) (18) Pulse generator] 

Fig. 3 [(1) Signal A x (2) Signal Bi (3) 4 milliseconds (4) 64 milliseconds (5) Rifle 
enabled (6) Enlarged waveform (7) 500 microseconds] 

Fig. 4 



[(22) Oscillator (23) Counter (27) Counter (24) Decoder (28) Output decoder (1) Signal 
B (2) Signal A (3) Signal "Bi" (4) Signal "Ai"] 

Fig. 5 

[(33) Flash lamp power source (13) Photodetector (39) Score string generator (38) 
Photodetector amplifier (1) Rifle 2 (2) Signal "A," (3) Trigger 31i (4) Rifle 1 (5) To 
other circuit (6) To score display 2 (7) Score display 1 (8) Signal "Bi" (9) From other 
photodetector] 

Fig. 6 

[(53) Decode ROM (57) Counter (58) Sound generator (59) Acoustic signal (16) 
Multiplexor (1) Rifles and speakers (2) 9 lines (3) 9 lines (4) Preset to from 1 to 20 (5) 
Count down pulse (6) Target points (10 to 200) (7) 16 lines (8) To 16 speakers associated 
with individual rifles (9) Competitive shooting device] 



AMENDMENT (Form) 
September 28, 1978 

To the Commissioner of Patents: 

1. Item: Patent Application No. Sho 53-82486 

2. Title: Competitive Shooting Device 

3. Person Making Amendment: 

Relation: Applicant 
Name: Atari Incorporated 

4. Agent 

Address: [illegible] 

Name: NAKAMURA, Minora, Patent Attorney (5995) 

5. Date of Amendment: September 28, 1978 

6. Object of Amendment: Application, Power of Attorney, All figures 

7. Contents of Amendment: As per attached 

Clean copy of figures (no change to contents), 
[seal: Patent Office, September 29, 1978, Yamamoto, Section 2, Applications] 
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